Glutamine synthetase induction in embryonic neural retina. Interactions of receptor-hydrocortisone complexes with cell nuclei.
In the neural retina of the chick embryo, hydrocortisone (HC) elicits differential gene expression resulting in the induction of glutamine synthetase (GS), which is an enzyme marker of differentiation in the retina. The relationship between nuclear binding of receptor-hydrocortisone (R-HC) complexes and GS induction was investigated in cultures of retina tissue from 12-day chick embryos. The number of HC binding sites in the cytoplasm was estimated as 1650+/-200 per retina cell; there are approximately 1500+/-100 acceptor sites for R-HC per retina nucleus. GS induction in the retina became detectable only after R-HC bound to more than 40% of the nuclear acceptors sites; increased binding coincided with higher induction levels, until complete site saturation was attained; Proflavine, which blocks preferentially and completely GS induction in the retina by interfering in the nucleus with the enzyme-inducing action of the hormone, reduced nuclear binding of R-HC by only 20%; thus, only part of the R-HC that binds in the nucleus appears to be directly involved in eliciting the induction of GS. Within one hour after exposure of the retina to an inducing dose of HC, there was translocation of HC and HC-receptors (as R-HC complexes) from the cytoplasm into the nucleus and saturation of nuclear accepegan to decline; in 12 h, it was reduced to 50% of the initial saturation level. Since, during this time, the enzyme activity to increase, persistence of the induced state depends on association of the hormone with only a portion of the sites in the nucleus to which it can bind. The decrease in the amount of bound HC in the nuclei of induced cells was accompanied by an increase in the level of HC receptors in the cytoplasm. About 50% of this increase could be prevented by cycloheximide; this suggests that the reappearance of HC receptors in the cell cytoplasm may be due, at least in part, to de novo synthesis of HC receptors.